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Introduction: The cause of the K-Pg mass extinction remains a matter of some debate.  Here, we revisit the re-

lease of climatically-active gases by the Chicxulub impact, which was a principal objective of IODP-ICDP Expedi-

tion 364: drilling the K-Pg impact crater. Previous estimates were hindered by: 1) not knowing the angle and direc-

tion of impact; 2) limited data on the composition of the target rock at the impact site; 3) limits in computational 

power; and 4) unreliable equations of state (EOS) including the shock pressures at which sedimentary rocks decom-

pose and release gases during shock devolatilization [1-2].  There have been improvements in the EOS for quartz [3] 

and there is new evidence for the direction (downrange to the southwest) and angle of impact (~60 degrees) [4], 

which leads to better constraints on which sedimentary rocks were shock devolatilzed and ejected.  In addition, im-

provements in the hydrocode SOVA and computational power mean that we can model the ejection from the impact 

site at a higher resolution, and for sufficiently long times to determine the proportion of degassed sedimentary rocks 

ejected to sufficiently high altitudes (> 25 km) to have had global consequences. 

Method: We use the multi-phase hydrocode SOVA [5] which is a 3D Eulerian code that has the capability to 

simulate the dynamics of different materials within the impact plume.  We use an impact angle of 60 ±10 degrees, in 

accordance with new 3D simulations of an oblique impact [4], an impact velocity of 18 km/s, projectile density of 

2.6 g/cc, and projectile diameter of 12.2 km to form the observed 200-km crater [6].  We use marine seismic and 

well data [7] to construct the sedimentary target in the downrange direction to the southwest of the crater, where it is 

formed from carbonates and evaporites. We assume incipient degassing at 60 ±20 GPa and full decomposition at 

100 ±20 GPa for calcite [8], and incipient degassing at 30 GPa and full decomposition at 120 GPa for anhydrite [9-

10].  In addition, we investigate the affect of submerging the sedimentary sequence by 1.5 km under water, as was 

the case to the NE of the crater [11] (Figure 1). 

Discussion: We note that, some previous models of released 

gases were over-estimated [1-2] as they were based on shock 

pressures determined during the first few seconds of impact, 

whereas here we model for over 30 seconds to ensure we cap-

ture which materials leave the impact site at > 1 km/s and, thus, 

have global consequences. In addition, assumptions of decom-

position of calcite at 10-20 GPa [1-2] were based on the idea 

that porosity lowers the pressure at which devolatilazation oc-

curs, but recent tests suggest this might not be the case when the 

pores are full of water [12]. 
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Fig. 1. Ejection velocities (color scale in km/s) in 

the plane of symmetry after a 60-degree impact 

into a sedimentary target (top) and covered by 

water (bottom, red line shows water depth). Red 

arrow shows  impact point.  The lengths of the 

X-and Y-axis are 10-times and 1-times the pro-

jectile radius,  respectively, and equal to  60 and 

6 km for Chicxulub (water depth 1.5 km).   
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